Abstract. A recent Schwinger Generating Functional based formulation, by H.M.Fried,Y.Gabellini,T.Grandou and Y-M.Sheu and P.H.Tsang provided gauge-invariant, exact, non-perturbative solutions for QCD. After choosing a renormalization scheme and assuming a simpler 2 body quark-quark scattering problem, this formalism is tested against experimental elastic proton-proton scattering at LHC energies (7, 8, 13 TeV). This formulation was previously compared with ISR energies at (23.5 -62.5 GeV). The full scattering amplitude with infinite gluons summed, infinite loops summed and their interference terms are needed for LHC differential cross-sections.
INTRODUCTION Schwinger's Generating Functional
A recent Schwinger Generating Functional derivation of QCD correlation functions provided the total sum of all gluonic exchanges between two quarks [1] - [9] . After renormalization [9] , this formulation calculated QCD scattering amplitudes that included all gluonic exchanges, all loops to all orders. This was previously compared with proton-proton elastic scattering differential cross-sections at the ISR energies [11, 12] . However, the interference terms between infinite sum of gluonic exchanges (Gluon Bundles), and the infinite loops exchanges were not included. It is shown in this talk that the interference terms, Figure 1 , are essential for the shape of the diffraction dip in all elastic pp-scattering experiments, in particular at the LHC energies (7 TeV, 
Gauge-Invariance
Gauge-Invariance is insured by means of explicit Gauge Independence as shown in previous papers [10] .
LHC data for elastic proton-proton scattering
The scattering amplitude is derived from the Eikonal limit, where q 2 = |t| << s, where the center of mass energy s is much larger than momentum exchanged, t. The amplitude is then
. The exact eikonal term is derived in Reference [9] and [11] , where χ is the Halpern field derived in [1] - [9] . F represents all gluonic exchanges between two quarks including infinite sum of all loops to all orders:
where:
The simplification of R 2 = |( f · χ) 2 | is discussed in detail in Reference [11] . The scattering amplitude is then
where the e ik ϕ(b) term represents all gluonic exchanges, the Gluon Bundle, between two quarks, and the e iCϕ(b) represents infinite closed quark loops to all orders. The sum of the closed quark loops is a simple geometric sum as previously shown in Reference [11] . The cross term, or interference term between Gluon Bundles and Closed quark loops was left out in previous ISR analysis. This interference term is included in this LHC analysis, and we see that, it is this interference term that determines the shape of the diffraction dip.
The resulting differential cross-section is then given by:
resulting in: 
, where the first term is the Gluon Bundles, the second term is the geometric sum of infinite loops, the last term is the interference term between Gluon Bundles and Loops term. E, and 5) Energy dependence p = 0.02. Note that p can be computed, although difficult, in principle as shown in reference [8] . 
